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(57) ABSTRACT

Digital photographing apparatus for displaying panoramic
images and methods of controlling the digital photographing
apparatus are disclosed. A digital photographing apparatus is
provided that includes a digital signal processor to enlarge
and display a panoramic image based on a target spot set in the
panoramic image. Thus, a horizontal or vertical panoramic
image may be more easily identified. In addition, a desired
portion of the panoramic image may be set, and the pan-
oramic image may be enlarged based on the desired portion,
thereby improving satisfaction of a user.

18 Claims, 8 Drawing Sheets
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FIG. 2
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FIG. 5A FIG. SE
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DIGITAL PHOTOGRAPHING APPARATUS
FOR DISPLAYING PANORAMIC IMAGES
AND METHODS OF CONTROLLING THE
SAME

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application claims the priority benefit of Korean
Patent Application No. 10-2011-0087193, filed on Aug. 30,
2011, in the Korean Intellectual Property Office, the entirety
of which is incorporated herein by reference.

BACKGROUND

1. Field of the Invention

The invention relates to digital photographing apparatus
for displaying panoramic images and methods of controlling
the digital photographing apparatus.

2. Description of the Related Art

A digital photographing apparatus may include a pan-
oramic photographing function for capturing an image with a
larger field of view than is conventional. A panoramic image
that is captured using the panoramic photographing function
is horizontally and/or vertically longer than a conventional
image. Thus, the panoramic image is typically displayed as
image slides by automatically scrolling the panoramic image
through key manipulation. However, it may take a long period
of time to display a panoramic image and the entire pan-
oramic image is shown regardless of the importance of sub-
jects in the panoramic image.

SUMMARY

The invention provides digital photographing apparatus
and methods of controlling the digital photographing appa-
ratus by which panoramic images may be more easily iden-
tified by selectively enlarging and displaying the panoramic
image.

According to an aspect of the invention, there is provided a
digital photographing apparatus including a digital signal
processor to enlarge and display a panoramic image based on
a target spot set in the panoramic image.

The digital signal processor may enlarge the image in
stages by as much as a size of a display unit for displaying the
image.

The digital signal processor may receive a touch signal, and
set the target spot according to the touch signal.

The digital signal processor may enlarge the image in
stages by as many as a number of touchings of the target spot.

The digital signal processor may receive a signal corre-
sponding to a predetermined button, and set the target spot
according to the signal.

The digital signal processor may receive a manipulation
signal while the image is enlarged, and adjust an enlarging
speed according to the manipulation signal.

The digital signal processor may receive a target spot
change signal while the image is enlarged, and display the
image based on the target spot change signal.

The digital signal processor may display the image that is
enlarged, and then display the entire panoramic image.

The digital signal processor may include a setting unit to
set a default target spot in the image, and an enlarging unit to
enlarge the image based on the target spot.

The digital photographing apparatus may further include a
changing unit to generate a target spot change signal while the
image is display, and output the target spot change signal to
the enlarging unit.
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2

The digital photographing apparatus may further include a
speed adjusting unit to adjust an enlarging speed.

According to another aspect of the invention, there is pro-
vided a method of controlling a digital photographing appa-
ratus, the method including receiving a target spot in a pan-
oramic image, and enlarging and displaying the panoramic
image based on the target spot.

The method may further include receiving a manipulation
signal while the image is enlarged, and adjusting an enlarging
speed according to the manipulation signal.

The method may further include receiving a target spot
change signal while the image is enlarged, and displaying the
image based on the changed target spot.

The method may further include displaying the image that
is enlarged, and then displaying the entire panoramic image.

The method may further include enlarging the image in
stages by as much as a size of a display unit for displaying the
image.

The method may further include receiving a touch signal,
and setting the target spot according to the touch signal.

The method may further include enlarging the image in
stages by as many as a number of touchings of the target spot.

The method may further include receiving a signal corre-
sponding to a predetermined button, and setting the target
spot according to the signal.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the inven-
tion will become more apparent in review of detail exemplary
embodiments thereof with reference to the attached drawings,
in which:

FIG. 1 is a block diagram of a digital photographing appa-
ratus, according to an embodiment of the invention;

FIG. 2 is a detailed block diagram of the digital signal
processor of FIG. 1, according to an embodiment of the
invention;

FIGS. 3A through 3] depict displaying of a panoramic
image by the digital signal processor of FIG. 2, which
enlarges and displays the image based on a target spot,
according to an embodiment of the invention;

FIGS. 4A through 4H depict displaying of a panoramic
image by the digital signal processor of FI1G. 2, which adjusts
an enlarging speed according to user settings, according to an
embodiment of the invention;

FIGS. 5A through 5H depict displaying of a panoramic
image by the digital signal processor of FIG. 2, which
enlarges and displays an image based on a changed target
spot, according to an embodiment of the invention;

FIG. 6 is a flowchart of a method of controlling a digital
photographing apparatus, according to an embodiment of the
invention;

FIG. 7 is a flowchart of a method of controlling a digital
photographing apparatus using a touch screen, according to
another embodiment of the invention; and

FIG. 8 is a flowchart of a method of controlling a digital
photographing apparatus by pressing a button, according to
another embodiment of the invention.

DETAILED DESCRIPTION

As the invention allows for various changes and numerous
embodiments, particular embodiments are illustrated in the
drawings and described in detail. However, the particular
embodiments do not limit the invention to particular modes of
practice, and it is to be appreciated that all changes, equiva-
lents, and substitutes that do not depart from the spirit and
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technical scope of this disclosure are encompassed in the
invention. In the description of the invention, certain detailed
explanations may be omitted when it is deemed that they may
unnecessarily obscure the essence of the invention.

The terms “first,” “second,” and the like, “primary,” “sec-
ondary,” and the like, as used herein do not denote any order,
quantity, or importance, but rather are used to distinguish one
element, region, component, layer, or section from another.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and does not limit the inven-
tion. As used herein, the singular forms “a,” “an’ and “the” are
intended to include the plural forms as well, unless the con-
text clearly indicates otherwise. It will be further understood
that the terms “comprises” and/or “comprising” used herein
specify the presence of stated features, integers, steps, opera-
tions, members, components, and/or groups thereof, but do
not preclude the presence or addition of one or more other
features, integers, steps, operations, members, components,
and/or groups thereof.

The invention will now be described more fully with ref-
erence to the accompanying drawings, in which exemplary
embodiments of the invention are shown. In the drawings, the
same or corresponding elements are denoted by the same
reference numerals and a repeated explanation thereof will
not be given.

FIG. 1 is a block diagram of a digital photographing appa-
ratus, according to an embodiment of the invention. A digital
camera 100 will be explained as the digital photographing
apparatus in the present embodiment. However, the digital
photographing apparatus is not limited to being the digital
camera 100 of FIG. 1, and various digital apparatus such as a
digital single-lens reflex camera (DSLR), a hybrid camera, or
the like may be the digital photographing apparatus. The
configuration of the digital camera 100 will be described in
detail according to an operation of the digital camera 100.

A process of photographing a subject will now be
described. Light is transmitted from the subject through a
zoom lens 111 and a focus lens 113, which are part of an
optical system of an imaging unit 110. An amount of light is
adjusted according to a degree of opening or closing of an iris
115, and the light forms an image of the subject on a receiving
surface of an imaging device 117. The image formed on the
receiving surface of the imaging device 117 is converted into
an electrical image signal by photoelectric transformation.

The imaging device 117 may be a complementary metal-
oxide semiconductor image sensor (CIS) or a charge-coupled
device (CCD) that converts an optical signal into an electrical
signal. The iris 115 may be opened during a normal state or
when an auto focusing algorithm is executed according to a
first release signal generated when a user presses a release
button halfway, and may perform an exposure process after
receiving a second release signal generated when the user
completely presses the release button.

Positions of the zoom lens 111 and the focus lens 113 may
be controlled by a zoom lens driver 112 and a focus lens driver
114, respectively. Examples of controlling the positions are
when a wide angle-zoom signal is generated so that a focal
length of the zoom lens 111 is reduced and a viewing angle is
increased, and when a telephoto-zoom signal is generated so
that the focal length of the zoom lens 111 is increased and the
viewing angle is reduced. Since after the position of the zoom
lens 111 is set, the position of the focus lens 113 is adjusted,
the viewing angle is substantially unaffected by the position
of'the focus lens 113. Opening and closing of the iris 115 may
be controlled by an iris driver 116. The sensitivity of the
imaging device 117 may be controlled by an imaging device
controller 118.
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The zoom lens driver 112, the focus lens driver 114, the iris
driver 116, and the imaging device controller 118 control the
corresponding components according to calculation results of
adigital signal processor (DSP) 200 based on exposure infor-
mation, focal point information, or the like.

An image signal forming process will now be described.
An image signal output from the imaging device 117 is output
to an image signal processor 120. When the image signal
input from the imaging device 117 to the image signal pro-
cessor 120 is an analog signal, the image signal processor 120
converts the image signal into a digital image signal and
performs various image processing processes on the image
signal. The image signal is temporarily stored in a storage unit
130.

The image signal processor 120 may improve image qual-
ity by performing image signal processing processes such as
auto white balance, auto exposure, gamma correction, and
converting image data according to human sight to output an
image signal having improved image quality. In addition, the
image signal processor 120 may perform other image pro-
cessing processes such as color filter array interpolation,
color matrix, color correction, color enhancement, or the like.

The storage unit 130 may include a non-volatile program
storage unit to store programs related to operations of the
digital camera 100 regardless of the supply of power, and a
volatile main storage unit to temporarily store image data and
other data while power is supplied.

The program storage unit stores an operating program for
operating the digital camera 100 and various application pro-
grams. In addition, the DSP 200 controls components accord-
ing to programs stored in the program storage unit. According
to the present embodiment, a program is stored in the program
storage unit so that the components may operate under con-
trol of the DSP 200 to, when a predetermined target spot is set
in a panoramic image, enlarge the panoramic image based on
the target spot, and display the enlarged panoramic image.

The main storage unit temporarily stores image signals that
are output from the image signal processor 120, an auxiliary
storage unit 140, or the like.

A power supply unit 160 may be connected directly to the
main storage unit independent of the supply of power that
operates the digital camera 100. Thus, a program that is stored
in the program storage unit to rapidly boot the digital camera
100 may be copied to the main storage unit and executed. In
addition, when the digital camera 100 is booted again, data
stored in the main storage unit may be rapidly read.

Image signals stored in the main storage unit may be output
via adisplay driver 155, which converts the image signals into
image signals suitable for display and output. Converted
image signal may be displayed for a user on a display unit
150. The display unit 150 may serve as a viewfinder for
consecutively displaying the image signals obtained by the
imaging device 117 during a photographing mode to deter-
mine a photographing range. Various display apparatuses
such as a liquid display device (LCD), an electrophoretic
display device (EDD), or the like may be used as the display
unit 150. Furthermore, the display unit 150 may include a
touch screen so that user manipulation signals may be input
via the touch screen and a manipulation unit 170.

A process of recording the image signal generated as
described above will now be described. An image signal is
temporarily stored in the storage unit 130. In this case, the
image signal and various pieces of information related to the
image signal are stored in the auxiliary storage unit 140. In
addition, the image signal and the pieces of information are
output to a compression/decompression unit 145. In the com-
pression/decompression unit 145, a compression circuit
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applies a compression process such as JPEG compression to
an image to form an image file requiring less storage memory
than the original image signal. The compressed image file is
stored in the auxiliary storage unit 140.

The auxiliary storage unit 140 may be a fixed-type semi-
conductor memory such as an external flash memory, a semi-
conductor memory such as a card-type flash memory that is
detachable or removable from a device and has a card or stick
shape, a magnetic recording medium such as a hard disc or a
floppy disc, an optical recording medium, or the like.

A process of reproducing an image will now be described.
The image file that is compressed and stored in the auxiliary
storage unit 140 is output to the compression/decompression
unit 145. A decompression process, that is, a decoding pro-
cess is performed on the image file to extract an image signal
from the image file. The decompressed image signal is output
to the storage unit 130. The image signal may be temporarily
stored in the storage unit 130, and may be reproduced on the
display unit 150 through the display driver 155.

The digital camera 100 includes the manipulation unit 170
for receiving external user signals as an inputs. Examples of
the manipulation unit 170 may include various functional
buttons such as a shutter release button for opening and clos-
ing a shutter (not shown) to expose the imaging device 117 to
light for a predetermined period of time, a power button that
may be pressed to activate the power supply 160, a wide
angle-zoom button and a telephoto-zoom button for increas-
ing or reducing a viewing angle according to an input, a
direction key for selecting character input, a photographing
mode button, a reproduction mode button, a white balance
setting button, and an exposure setting button.

The digital camera 100 may include a flash 181, and a flash
driver 182 that drives the flash 181. The flash 181 is a light-
emitting device that illuminates a subject when photograph-
ing is performed in a dark environment.

A speaker 183 and a lamp 185 may respectively output a
sound signal and a light signal to indicate an operating state or
the like of the digital camera 100. In particular, according to
the present embodiment, if a photographing condition includ-
ing a point of time for setting photographing variables and a
point of time for photographing is changed in a manual mode,
an alarm signal indicating this change may be provided as a
sound or a light signal output through the speaker 183 or the
lamp 185, respectively. The type or volume of the sound, or
the like of the speaker 183 may be controlled by a speaker
driver 184. A lamp driver 186 may control the lamp 185 to
emit or not to emit light, a light-emitting period of the lamp
185, a type of light emission of the lamp 185, or the like.

The DSP 200 may perform calculation processes accord-
ing to an operating system and an application system that are
stored as programs in the storage unit 130, may temporarily
store calculation results, and may control corresponding
components according to the calculation results so as to oper-
ate the digital camera 100 as described above. In particular,
according to the present embodiment, when a predetermined
target spot is set in a panoramic image, the DSP 200 enlarges
the image based on the target spot, and displays the enlarged
image.

Hereinafter, the DSP 200 will be described in detail with
reference to FIG. 2 through FIG. 5.

FIG. 2 is a detailed block diagram of the DSP 200 of FIG.
1, according to an embodiment of the invention. The DSP 200
includes a target spot setting unit 210, an enlarging unit 220,
a speed adjusting unit 230, and a target spot changing unit
240.

Referring to FIG. 2, the target spot setting unit 210 obtains
a target spot in a panoramic image comprising at least two
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consecutive images. When an entire panormaic image with a
horizontally long length (hereinafter, referred to as a horizon-
tal panoramic image) or an image with a vertically long length
(hereinafter, referred to as a vertical panoramic image) is
displayed on the display unit 150, a height to width ratio may
make it difficult to identify the image, as shown in FIG. 3A. In
this case, the user may set, select or identify a desired target
spot in the displayed panoramic image.

A target spot may be set by touching the display unit 150
including a touch screen. (a-1) of FIG. 3A shows a case where
atarget spot is set by touching a horizontal panoramic image.
(a-2) of FIG. 3A shows a case where a target spot is set by
touching a vertical panoramic image. A touch signal of the
display unit 150 may be received by the target spot setting unit
210 to extract or determine corresponding coordinates,
thereby obtaining a position of the target spot.

Additionally or alternatively, a target spot may be set by
pressing a predetermined button (hereinafter, referred to as
any one of aright, a left, an up, a down, and an OK button, for
convenience of description) included in the manipulation unit
170. (f-1) of FIG. 3F shows a case where a target spot is set in
a horizontal panoramic image by pressing the OK button.
(f-2) of FIG. 3F shows a case where a target spot is set in a
vertical panoramic image by pressing the OK button. In gen-
eral, when the OK button is pressed, a target spot is set based
on a center of the display unit 150. In this case, if the center is
not a desired target spot of the user, the user may set, adjust,
select or identify the target spot. For example, when the user
presses the OK button twice, an active window or a pointer is
displayed on the display unit 150. In this case, the target spot
may be adjusted by moving the active window or the pointer
to a desired target spot by pressing the right, the left, the up,
the down, and the OK buttons, and then pressing the OK
button again. A signal of a position of the active window or the
pointer is received by the target spot setting unit 210, which
extracts or obtains corresponding coordinates, thereby
obtaining a position of the target spot.

The enlarging unit 220 enlarges an image based on the
target spot received by the target spot setting unit 210 and
displays the enlarged image. The enlarging unit 220 may
automatically enlarge the image on the display unit 150
including a touch screen in stages and by as much as the size
of'the display unit 150, as shown in FIGS. 3B through 3D. In
FIGS. 3B through 3D, an enlarging method includes three
operations, for convenience of description, but may include
three or more operations. With regard to a manual enlarging
method, whenever the user touches the display unit 150, the
image may be additionally enlarged. In this case, the image
may be enlarged by as much as a size supported by the digital
camera 100, which may exceed the size of the display unit
150.

The enlarging unit 220 may automatically enlarge the
image on the display unit 150 including a general screen in
stages and by as much as the size of the display unit 150, as
shown in FIGS. 3G through 3I. In FIGS. 3G through 31, an
enlarging method includes three operations, for convenience
of description, but may include three or more operations.
With regard to a manual enlarging method, whenever the user
presses any one of the right, the left, the up, the down, and the
OK buttons, the image may be additionally enlarged. In this
case, the image may be enlarged by as much as a size sup-
ported by the digital camera 100, which may exceed the size
of the display unit 150. When the enlarging method is com-
pletely performed, the entire panoramic image is displayed
again, as shown in FIGS. 3E and 3J.

The speed adjusting unit 230 receives an image adjusting
speed and adjusts the image enlarging speed while or before
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an image is enlarged. FIGS. 4A and 4F show a case where an
enlarging method is being performed.

FIG. 4B shows a case where an enlarging speed is adjusted
by performing up/down touches on the display unit 150
including a touch screen while an image is enlarged. F1G. 4B
relates to a horizontal panoramic image. With regard to a
vertical panoramic image, the enlarging speed may be
adjusted by performing right/left touches.

FIG. 4F shows a case where an enlarging speed is adjusted
by pressing the up/down buttons to automatically enlarge an
image in stages on the display unit 150 including a general
screen while the image is enlarged. FIG. 4F relates to a
horizontal panoramic image. With regard to a vertical pan-
oramic image, the enlarging speed may be adjusted by press-
ing the right/left buttons.

FIGS. 4C and 4G show a final image obtained by adjusting
an image enlarging speed. When an image is completely
enlarged, the entire panoramic image is displayed again, as
shown in FIGS. 4D and 4H.

The target spot changing unit 240 generates a target spot
change signal while or before an image is enlarged, and
outputs the target spot change signal to the enlarging unit 220
s0 as to enlarge the image based on the changed target spot
and to display the enlarged image.

FIG. 5B shows a case where a target spot is set by perform-
ing right/left touch on a horizontal panoramic image. FIG. 5F
shows a case where a target spot is set by pressing the right/
left buttons for a horizontal panoramic image. With regard to
a vertical panoramic image, a target spot may be set by per-
forming up/down touches and/or by pressing the up/down
buttons.

FIG. 5B shows a case where a user changes a target spot by
performing right/left touches while an image is enlarged
based on the target spot. FIG. 5F shows a case where a user
changes a target spot by pressing the right/left buttons while
an image is enlarged based on the target spot. With regard to
a vertical panoramic image, a target spot may be changed by
performing up/down touches and/or by pressing the up/down
buttons.

FIGS. 5C and 5G show a case where an image is enlarged
based on the changed target spot. When an enlarging method
is completely performed, the entire panoramic image is dis-
played again, as shown in FIGS. 5D and 5H.

Accordingly, when it is difficult to identify a horizontal or
vertical panoramic image on the display unit 150, the pan-
oramic image may be more easily identified by enlarging the
panoramic image. In addition, a desired portion of the hori-
zontal or vertical panoramic image may be set and the pan-
oramic image enlarged based on the desired portion, thereby
improving satisfaction of the user.

Methods of controlling digital photographing apparatus
will now be described with reference to FIGS. 6 through 8.

FIG. 6 is a flowchart of a method of controlling a digital
photographing apparatus, according to an embodiment of the
invention.

Referring to FIG. 6, the DSP 200 displays an entire pan-
oramic image (operation 601). The panoramic image may be
a horizontal or vertical panoramic image, as shown in (a-1)
and (a-2) of FIG. 3A and (f-1) and (f-2) of FIG. 3F.

The DSP 200 receives a target spot setting signal that is
input by a user (operation 603). The target spot setting signal
may be a touch signal or a signal corresponding to any one of
the up, the down, the right, the left and the OK buttons.
Alternatively, DSP 200 sets the target spot to a default target
spot such as a center of the panoramic image.

The DSP 200 enlarges the panoramic image based on the
set target spot (operation 605). While the image is enlarged,
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the DSP 200 determines whether a speed manipulation signal
is received (operation 607). When the speed manipulation
signal is received, an image enlarging speed is adjusted (op-
eration 609). With regard to a horizontal panoramic image,
the image enlarging speed may be adjusted according to an
up/down manipulation. With regard to a vertical panoramic
image, the image enlarging speed may be adjusted according
to a right/left manipulation. However, the present embodi-
ment is not limited to these manipulations.

The DSP 200 determines whether a change target manipu-
lation signal is received (operation 611). When the change
target manipulation signal is received, the image is enlarged
based on a changed target spot (operation 613). With regard to
a horizontal panoramic image, the target spot may be changed
according to a right/left manipulation. With regard to a verti-
cal panoramic image, the image enlarging speed may be
changed according to an up/down manipulation. However,
the present embodiment is not limited to these manipulations.

The DSP 200 may completely enlarge the image at the
changed image enlarging speed or based on the changed
target spot (operation 615).

When the image is completely enlarged, the DSP 200 dis-
plays the entire panoramic image again (operation 617).

FIG. 7 is a flowchart of a method of controlling a digital
photographing apparatus based on touches of a touch screen,
according to another embodiment of the invention.

Referring to FIG. 7, the DSP 200 displays an entire pan-
oramic image (operation 701). The panoramic image may be
ahorizontal or vertical panoramic image, as shown in (a-1) or
(a-2) of FIG. 3A.

The DSP 200 receives a target spot setting signal formed by
user’s touch (operation 703). Alternatively, the DSP 200 sets
the target spot to a default target spot such as a center of the
panoramic image.

The DSP 200 enlarges the panoramic image based on the
set target spot (operation 705). While the image is enlarged,
the DSP 200 determines whether a speed manipulation drag
touch is received (operation 707). When the speed manipula-
tion drag touch is received, an image enlarging speed is
adjusted (operation 709). With regard to a horizontal pan-
oramic image, the image enlarging speed may be adjusted
according to an up/down drag touch. With regard to a vertical
panoramic image, the image enlarging speed may be adjusted
according to a right/left drag touch. However, the present
embodiment is not limited to these drag touches.

The DSP 200 determines whether a target spot drag touch
is received (operation 711). When the target spot drag touch is
received, the image is enlarged based on a changed target spot
(operation 713). With regard to a horizontal panoramic
image, the target spot may be changed according to a right/left
drag touch. With regard to a vertical signal, the image enlarg-
ing speed may be changed according to an up/down drag
touch. However, the present embodiment is not limited to
these drag touches.

The DSP 200 may completely enlarge the image at the
changed image enlarging speed or based on the changed
target spot (operation 715).

When the image is completely enlarged, the DSP 200 dis-
plays the entire panoramic image again (operation 717).

FIG. 8 is a flowchart of a method of controlling a digital
photographing apparatus based on presses of buttons, accord-
ing to another embodiment of the invention.

Referring to FIG. 8, the DSP 200 may display an entire
panoramic image (operation 801). The panoramic image may
be ahorizontal or vertical panoramic image, as shown in (f-1)
or (f-2) of FIG. 3F.



US 9,261,771 B2

9

The DSP 200 receives a signal corresponding to any one of
theup, the down, the right, the left and the OK buttons and sets
a target spot (operation 803). Alternatively, the DSP 200 sets
the target spot to a default target spot such as a center of the
panoramic image.

The DSP 200 enlarges the panoramic image based on the
set target spot (operation 805). The DSP 200 determines
whether a speed adjustment signal is received (operation
807). When the speed adjustment signal is received, an image
enlarging speed is adjusted (operation 809). With regard to a
horizontal panoramic image, the image enlarging speed may
be adjusted according to the up/down buttons. With regard to
a vertical panoramic image, the image enlarging speed may
be adjusted according to the right/left buttons. However, the
present embodiment is not limited to these buttons.

The DSP 200 determines whether a target spot change
signal is received (operation 811). When the target spot
change signal is received, the image is enlarged based on a
changed target spot (operation 813). With regard to a hori-
zontal panoramic image, the target spot may be changed
according to the right/left buttons. With regard to a vertical
panoramic image, the target spot may be adjusted according
to the up/down buttons. However, the present embodiment is
not limited to these buttons.

The DSP 200 may completely enlarge the image at the
changed image enlarging speed or based on the changed
target spot (operation 815).

When the image is completely enlarged, the DSP 200 dis-
plays the entire panoramic image again (operation 817).

The embodiments disclosed herein may include a memory
for storing program data, a processor for executing the pro-
gram data to implement the methods and apparatus disclosed
herein, a permanent storage such as a disk drive, a commu-
nication port for handling communication with other devices,
and user interface devices such as a display, a keyboard, a
mouse, etc. When software modules are involved, these soft-
ware modules may be stored as program instructions or com-
puter-readable codes, which are executable by the processor,
on a non-transitory or tangible computer-readable media such
as a read-only memory (ROM), a random-access memory
(RAM), a compact disc (CD), a digital versatile disc (DVD),
a magnetic tape, a floppy disk, an optical data storage device,
an electronic storage media (e.g., an integrated circuit (IC), an
electronically erasable programmable read-only memory
(EEPROM), a flash memory, etc.), a quantum storage device,
a cache, and/or any other storage media in which information
may be stored for any duration (e.g., for extended time peri-
ods, permanently, for brief instances, for temporary bufter-
ing, for caching, etc.). As used herein, a computer-readable
storage medium expressly excludes any computer-readable
media on which signals may be propagated. However, a com-
puter-readable storage medium may include internal signal
traces and/or internal signal paths carrying electrical signals
thereon.

Any references, including publications, patent applica-
tions, and patents, cited herein are hereby incorporated by
reference to the same extent as if each reference were indi-
vidually and specifically indicated to be incorporated by ref-
erence and were set forth in its entirety herein.

For the purposes of promoting an understanding of the
principles of this disclosure, reference has been made to the
embodiments illustrated in the drawings, and specific lan-
guage has been used to describe these embodiments. How-
ever, no limitation of the scope of this disclosure is intended
by this specific language, and this disclosure should be con-
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strued to encompass all embodiments that would normally
occur to one of ordinary skill in the art in view of this disclo-
sure.

Disclosed embodiments may be described in terms of func-
tional block components and various processing steps. Such
functional blocks may be realized by any number ofhardware
and/or software components configured to perform the speci-
fied functions. For example, the embodiments may employ
various integrated circuit components (e.g., memory ele-
ments, processing elements, logic elements, look-up tables,
and the like) that may carry out a variety of functions under
the control of one or more processors or other control devices.
Similarly, where the elements of the embodiments are imple-
mented using software programming or software elements,
the embodiments may be implemented with any program-
ming or scripting language such as C, C++, Java, assembler,
or the like, using any combination of data structures, objects,
processes, routines, and other programming elements. Func-
tional aspects may be implemented as instructions executed
by one or more processors. Furthermore, the embodiments
could employ any number of conventional techniques for
electronics configuration, signal processing, control, data
processing, and the like. The words “mechanism” and “ele-
ment” are used broadly and are not limited to mechanical or
physical embodiments, but can include software routines in
conjunction with processors, etc.

The particular implementations shown and described

herein are illustrative examples and are not intended to oth-
erwise limit the scope of this disclosure in any way. For the
sake of brevity, conventional electronics, control systems,
software development, and other functional aspects of the
systems (and components of the individual operating compo-
nents of the systems) may not be described in detail. Further-
more, the connecting lines, or connectors shown in the vari-
ous figures presented are intended to represent exemplary
functional relationships and/or physical or logical couplings
between the various elements. It should be noted that many
alternative or additional functional relationships, physical
connections or logical connections may be present in a prac-
tical device. Moreover, no item or component is essential to
the practice of the embodiments unless the element is specifi-
cally described as “essential” or “critical”.
The use of the terms “a,” “an,” “the,” and similar referents
in the context of describing the embodiments (especially in
the context of the following claims) are to be construed to
cover both the singular and the plural. Furthermore, recitation
of ranges of values herein are merely intended to serve as a
shorthand method of referring individually to each separate
value falling within the range, unless otherwise indicated
herein, and each separate value is incorporated into the speci-
fication as if it were individually recited herein. The steps of
all methods described herein can be performed in any suitable
order unless otherwise indicated herein or otherwise clearly
contradicted by context. Moreover, one or more of the blocks
and/or interactions described may be changed, eliminated,
sub-divided, or combined; and disclosed processes may be
carried out sequentially and/or carried out in parallel by, for
example, separate processing threads, processors, devices,
discrete logic, circuits, etc. The examples provided herein and
the exemplary language (e.g., “such as” or “for example”™)
used herein are intended merely to better illuminate the
embodiments and does not pose a limitation on the scope of
this disclosure unless otherwise claimed. In view of this dis-
closure, numerous modifications and adaptations will be
readily apparent to those skilled in this art without departing
from the spirit and scope of this disclosure.
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As described above, according to one or more embodi-
ments of the invention, when it may be difficult to identify a
horizontal or vertical panoramic image on a display unit, the
horizontal or vertical panoramic image may be more easily
identified by selectively enlarging the horizontal or vertical
panoramic image based on a selected target spot.

While exemplary apparatus, methods, and articles of
manufacture have been particularly shown and described
with reference to exemplary embodiments thereof, it will be
understood by those of ordinary skill in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of this disclosure.

What is claimed is:

1. A digital photographing apparatus comprising:

a digital signal processor configured to:

enlarge a panoramic image based on a first target spot set
in the panoramic image;

display the enlarged image;

receive a target spot change signal indicating a change
from the first target spot to a second target spot while
the enlarged image is displayed, wherein the second
target spot is different from the first target spot;

further enlarge the enlarged image based on the target
spot change signal; and

display the further enlarged image at the second target
spot.

2. The digital photographing apparatus of claim 1, wherein
the digital signal processor is configured to enlarge the image
in stages by as much as a size of a display unit displaying the
image.

3. The digital photographing apparatus of claim 1, wherein
the digital signal processor is configured to receive a touch
signal, and to set the first target spot according to the touch
signal.

4. The digital photographing apparatus of claim 3, wherein
the digital signal processor is configured to enlarge the image
in stages by as many as a number of touchings of the first
target spot.

5. The digital photographing apparatus of claim 1, wherein
the digital signal processor is configured to receive a signal
corresponding to a predetermined button, and to set the first
target spot according to the signal.

6. The digital photographing apparatus of claim 1, wherein
the digital signal processor is configured to receive a manipu-
lation signal while the image is enlarged, and to adjust an
enlarging speed according to the manipulation signal.

7. The digital photographing apparatus of claim 1, wherein
the digital signal processor comprises:

a setting unit configured to set a target spot in the image;

and

an enlarging unit configured to enlarge the image based on

the target spot.
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8. The digital photographing apparatus of claim 7, further
comprising a changing unit configured to generate a target
spot change signal while the image is enlarged, and to output
the target spot change signal to the enlarging unit.

9. The digital photographing apparatus of claim 7, further
comprising a speed adjusting unit configured to adjust an
enlarging speed.

10. The digital photographing apparatus of claim 1,
wherein the digital signal processor is further configured to
display the entire panoramic image after the panoramic image
is completely enlarged.

11. A method of controlling a digital photographing appa-
ratus, the method comprising:

receiving an indication of a first target spot in a panoramic

image;

enlarging, using a processor, the panoramic image based

on the target spot;

displaying the enlarged image;

receiving a target spot change signal indicating a change

from the first target spot to a second target spot while the
enlarged image is displayed, and further enlarging the
enlarged image based on the target spot change signal,
wherein the second target spot is different from the first
target spot; and

displaying the further enlarged image at the second target

spot.

12. The method of claim 11, further comprising:

receiving a manipulation signal while the image is

enlarged; and

adjusting an enlarging speed of the panoramic image

according to the manipulation signal.

13. The method of claim 11, further comprising enlarging
the image in stages by as much as a size of a display unit for
displaying the image.

14. The method of claim 11, further comprising

receiving a touch signal; and

setting the first target spot according to the touch signal.

15. The method of claim 14, further comprising enlarging
the image in stages by as many as a number of touches of the
first target spot.

16. The method of claim 11, further comprising:

receiving a signal corresponding to a predetermined but-

ton; and

setting the first target spot according to the signal.

17. The method of claim 11, further comprising displaying
the entire panoramic image after the panoramic image is
completely enlarged.

18. A non-transitory computer-readable storage medium
storing instructions that, when executed, cause a machine to
at least carry out the method of claim 11.
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